6. The pestivirus mutant of claim IB, wherein said 
^reduced ability to replicate is exhibitecyby a small plaque size 
phenotype. 



17. The pestivirus mutant of claim 15, wherein the mutant 
comprises more than one mutation in orye or both of the stem 
loops la and lb. 

18. The pestivirus mutant of aflaim 15, wherein the one or 
more mutations is a deletion of on© or more nucleotides. 

19. The pestivirus mutant of claim 15, wherein the one or 
more mutations is a deletion of stem loop la, or a part thereof, 

20. The pestivirus mutant/of claim 15, wherein the one or 
more mutations is a deletion oy stem loop la and part of stem 
loop lb. 

21. The pestivirus mutAnt of claim 15, wherein the one or 
more mutations is a deletion of stem loops la and lb, and 
wherein the nucleotide sequence at the 5' end of the genome is 
5'-GUAUAU or 5'-GUAUCCU. 

22. The pestivirus /mutant of claim 15, wherein the loop 
portion of stem loop lb,/ if present, contains five adenosine (A) 
residues . 

23. The pestivirfas mutant of claim 15, wherein the 
pestivirus is bovine viral diarrhea virus (BVDV) . 

24. The pestivirus mutant of claim 23, wherein the 
pestivirus is BVDV-/ or BVDV- 2 . 
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25. A method of attenuating a pestivirus by reducing the 
ability of the pestivirus to replicate in sf host relative to a 
wild-type pestivirus, comprising the step /of mutating one or 
both of stem loops la and lb of the 5' nj/ntranslated region 
(NTR) of the pestivirus genome, wherein /the 5' end of the genome 
comprises the nucleotide sequence 5'-GwAU and expression of a 
viral polyprotein is under the control of a homologous internal 
ribosome entry site (IRES) . 

26. The method of claim 25, ^herein said reduction in the 
ability to replicate is exhibited/by a small plaque size 
phenotype. 



27. The method of claim 25, wherein any one or both of the 
stem loops are mutated more than once. 



/ 



28. The method of claim 25, wherein any one or both of the 

/ 

stem loops are mutated by a deletion of one or more nucleotides. 



29. The method of ,claim 25, wherein stem loop la, or a 



part thereof, is deleted. 



f 

30. The method i&f claim 25, wherein stem loop la and part 



7 

of stem loop lb are /nutated. 



31. The method of claim 25, wherein stem loops la and lb 
are deleted, and /herein the nucleotide sequence at the 5' end 
of the genome is/S'-GUAUAU or 5'-GUAUCCU. 



32. The method of claim 25, wherein the loop portion of 
stem loop lb, /if present, contains five adenosine (A) residues. 
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33. The method of claim 25, wherein the pesti^rus is 
bovine viral diarrhea virus (BVDV) . 

34. The method of claim 33, wherein the pes/ivirus is 
BVDV-1 or BVDV- 2. 

35. A vaccine cgmiJrising an immunological ly active 
pestivirus mutapt^bf claim 15, and a pharmace/tically acceptable 
carrier gj?^6lluent. 



36. Th<e vaccine of claim 35, wherein/the vaccine provides 
a therapeutic effect in animals having pestivirus infections. 



37. The vaccine of claim 35, wherein the vaccine further 
comprises an adjuvant. 

38. The vaccine of claim 35, wherein the vaccine is 
freeze-dried or frozen. 




39. The vaccine according to / claim 35, wherein the 

P 

pestivirus mutant is a BVDV mutant and the vaccine further 

If 

comprises an immunogen derived from one or more of bovine 
rotavirus, bovine respiratory syncytial virus, bovine 
herpesvirus type 1, bovine coronaviruses, parainfluenza type 3 
virus, bovine paramyxovirus, ^foot and mouth disease virus, 
infectious bovine rhinotractieitis virus ancj Pasteurella 
hemodytica. 




40. A vaccine comprising an immunogenically effective 

$ ^^^^ 

dosage of the pestivirus mutant of claim 15, and a 
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pharmaceutical^ acceptable carrier and diluent. 




41. The vaccine of claim 40, wherein the ^vaccine is 
prophylactic. 



42. The vaccine of claim 40, wherein/the vaccine further 
comprises an adjuvant. 

43. The vaccine of claim 40, whe^in the vaccine is 
freeze-dried or frozen. 




44. The vaccine of claim 40, /wherein the pestivirus mutant 

B 

is a BVDV mutant and the vaccine^further comprises an immunogen 
derived from one or more of bovine rotavirus, bovine respiratory 

syncytial virus, bovine herpesvirus type 1, bovine 

/ 

coronaviruses, parainfluenza £ype 3 virus, bovine paramyxovirus, 



foot and mouth disease virusf infectious bovine rhinotracheitis 

ft . 

virus and Pasteurella hemolytics. 



45. A method of inducing immunity to a pestivirus 

/ 

infection, comprising administering to an animal the vaccine of 
claim 40. 




46. A method ^of inducing immunity to a pestivirus 



7 



infection, compris/ing administering to an animal the vaccine of 
claim 42. 




47. A method of making a vaccine for the protection or 
treatment of /an animal against a pestivirus infection, 
comprising mixing together the pestivirus mutant of claim 15 and 
a pharmaceu^ically acceptable carrier. 
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